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Clrrltiv8tor 

The luhivator ir am IMtrrrurt which lu8llru rwerrl biologically iupor- 

tut parmterr of tha plm8taty enviromwt. rtu Ori$iMl CWWpt 18 dW t0 

br. Jo&ma Loduber8 of the ltumfotd lubbiotogy &&or&tory 88&Q the pnreut 

dari~ of the in8trumwt I8 procr~i~ an&r tha 8rrpend.riim of Hr. Jerry Smart 

sf J?L 

The cultivator cP@uirtr of ri@kwtt identical cell8 ia uhiuh rpecific 

dbaiud, blochahml, ti physical mowurment8 cam be pmformod. &ch cell 

WtMi8tr Of tW@ ChDbOrOs OQls Of UhiCh m k i-18tcrd bp 8 -18 Of 

pl&Mtary wil dbih the etbnt WStaf.88 idWtiU81 rU$Wt8 or prOb@8 which 

ruct without tha pramam of rail 8td thur pruvido 8 aaatrel ma8uremeat. 

Tke ru88atr (UCI rtorad fa hermettc8lly 8W1d tin rahue ~8~8~1.8 and 

nlmuad upa iaitiatiw of aperatiae. mm 8igimen C8118 l r8 Muated 00. a 

circular rtructwe and l x8 rotated in reqwaco into poritiaa for 8aqling. All 

mcp8riuatr l ra dmigprtd 80 that qliw 18 &&%a optiwtly ~81~ either 

rpeaific rpctr81 rorpon8a8 or rciatilhtioa cOuatin# ef taaed radio ChWiBal 

i WtOp88. Th. pr88Wt d88f#B WCWplirh@8 thr 8011 88R+ COltWtiW uab ilBfclctiO8 

by placing 8 rofl rrplr irr l hoppar rttorrted in *a cwtar of tbr 8tmcture, 

8ud cantrifu#rllp it through 8 Isollw arm at tb wd of which 18 l nchwir for 

piakiry up a rfirtle colt. By turn wthod tke a8118 8re imeculat8d in 

wquww l TM cmktrifum 81~ mapplier the oppemtuaity to l crl8r*tr 8di- 

amtatfoa or mixilyi procmrm uhen it ir derirad. Wtbdr of roil mmplia~ 

which carry the wil fram tha p1anmtary wrf8w to tb rrrltivator hopper 8ro 

b&b$ invrrti~ated in cabjanctiar with vartow peeribi~iti~r prewatd by the 

caprrlr wmfiyuratinr. 

table { ) iadiCat88 prrliriarrry iti8 WtliMd by I&F. kacrrkrg Of th 

watOr8 to b. iavOrti~t8d ia thr iUdiVtti1 C8118. 
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Tbo buic multivator without l wapliq dovice or iate- orientation 

nahaniuti0n) wei#ha five (5) to air (6) pm&a, eoblama l ix (6) lmtta of 

powat l varqa, aaea an iaferntiea rata of about mm (1) bit/aoc, requirea 

orionkthm to within lSe to the gravitatioarrl vartic~l, and needa l rinimm 

of two (2) hour8 -rat* lifrtiao cm the pl8xmUry aurfro8. Xf orieatet ioo 

md oxtwnd emplisu mat be irtr#rel to the iutrunaat the wil;ht and per 

facren8a by about a factor of tw0. 

There are obviaual7 mm7 pm&lea l re8a ilrrolved io tlia iutmaaat a8d 

l - of thee. ahould br untimud. 1) The rupnta uud caaaot net the apace- 

araft l p8cificatfma for l mrilia4tioa of 135oC fsr 26 hourr. Thir ir meat 

wrioua but abut ruriq rime the object of the 8trlrriliaatisPi prograa ia 

to niatein tha viraia biolesical envirommt l o t&t upednnta like tb 

wltiv*t.or will live noaa4ful reaalta. This afate of affair8 -7 peraiat 

f6s l ll poaaiblr biolo&cul eqmriuata. We inaiat upon l tariliution a0 that 

ue c= perform our biologicd experimentr upon en uneontuWmted eavir-t, 

but than tha rpacwreft l yatr doaigwra. rftrr rcceptiag thia l teriliutiop 

coaatrdat, prohibit biological l xperimanta from fly- became they are tm- 

l trrilr. The al7 aoluticm fa the multivator atrtiMt7 net bo gmr#rtced. 

2) The rupwa nut 8wt 4hcaape8* over the cctpaule lLf8tiw of 6 t0 I rootho. 

3) Do far m accoptiblr wtbd of anple l quiaition ltaa beea devised, 4) The 

preaonce of the cemtrihe motor mn7 prevent the inatrumeut from netlag the apece- 

emit uyncrtic l patif icationa. 

roilif id Iltltiv8tsr 



Ndiochaical Grcrwth preba 

TM.8 la an inat-t which iamwrrlatm a radiacrctively tamed grmth 

urdium with planetmy aoil urd muauraa Cl402 mataboliud @P an7 or-lam that 

ma7 ba pruant in the roil. Xt wu ceamircrd by I&. Gilbert hvia of 

Euourara Roaurch, Inc., mu4 devrleped by him uader a #AU aoatrwt. 

After the op8rati08 l quacr la initiated a projaatih carrira 8 lmg 

atria8 OVOP tha plmat aurfmr, This atring la r-led bck oarryi~ 80il 

prrticlaa into the erouth chmbm which cootalar a ualveraal madia whoa* 

oqaaic collgsora ta an wd with aarbw-14r After a011 iamuulatios the 

chnber la ruled aad thr fertile aample rrtabaliua tha psdiorctive material 

giving off eo 2, crrboa-14 dioxide. Tim G402 pa8888 iato 8 Qtacti0n chamber 

aad tlw radioaative couata l ra ample8 fop abort tima at hourly iatmvrla aad 

a grauth carve la plottad, A peaitive rrault ctmbixmd with a auitablr 

control uauld indlmtr tha prraance of roni-trrreatrid typa life. 

Pha iaatrunnt wrigha leer than ona (1) potmd, conauua l+aa than ene watt 

of pour, requirea a mel;li~iblr data rate, deea aot require preaiao oriwtltian, 

8nd nude at luat twe (2) burr oi operating lif*tima OPI th8 phimtary l urf8ca. 

Theto are l owrrl baia pmblr arua uami&ty with this iaatrumew. 1) Aa 

for tha rrrltivator, l teriliaatioe ~7 pruant a difficult hurdle. 2) Coatrola 

are nowled to l huu that the growth ebmrvad la due to rrtwaaal l iaroa~niama. 

3) The rrdia that la wed provider a linitatian on what typea of or~iama 8~8 

detwted. 

Nicroacop8 

Am abbreviated ricroacopa uamd te virr ricraargmiama ad particrrlete mttor 

preaat la the pl888tax-y l mwphw* turr b8a propoaod lrJr Prof. 3. Wdwber& of 

Stemford tAPirrraity and Br. CL &if- of J?L 



The riar08aop8 w&l1 collect l eraeola aad dwt QIriw parachute deacest of the 

capsule, l apara&e thr by draaity, ead observe the li&ter perticlea via a 

*Ample leaa end vldicon l yatem. The optic8 will heve a firrd focus cad illt~~ina- 

tin& a7atr and till emmime an object field of 100 rimma with a reaolutiou of 

0.5 l icrena. Phaar aatraat will be used if paaible, &ah picture will coaaiat 

of 80,000 bite of infonrtion wil~g a tcprrrre, 200 lime raster md four ahadea of 

8-7 + 

The reaognitim of mimreka under l miaroaeopa la sot afqle but certain 

future8 are l trowly iadicativa. lbat terreatri81 form8 have a regular 

Mtrical l bpe amd oaaur within 8 cortairr air+. Hea7 erwaiama mad eel18 

comui~ internet ormllea or intricate architecture. ICf #Ioh were observed, 

it aould la eon cuea eatublieh, bqomd an7 r eaaombla doubt, the prramce of 

life, 

tt la aatimted that this inatrmmst be deal-d to wei@ leer theu 

three (3) pmmda, occupy a velm of leer then 500 cubic Sacbee, require leaa 

than oae watt for illumiautioa, cm be m&e nrlpd end l toriliuble, end ten 

nvirr la l tabdby cenditioaa for at lo&at 300 day*. 

There en npa ujor problw #ma, 1) rsqPframqnt of eithar a high data rate 

or on beard atora@e, 2) reliabla ample auquiaitioa and LuDQliIpID. 

Ou Chrente$raph (bioLo& 

Tba w ahrartosraph la more full7 diaauamed under the l tnoapheric compoaitioa 

inatmmaata amd la loeluded here to ampbaaiae ita applicr;tioa ta the detec- 

tioa of orwic ccmpouada that wmtd be iadicative of the l uta of 

8vwlrtiea of plaamtary life. Xt praamta the l dvenk~e of l tud7iq the blochemicel 

esvirmt uad obvietea the luceaaity of aaaumiry terrestrial t7pe life in the 

deai#a of biologic81 expwimanta, The ~biolo~iclrln ye chraato~raph differa from 

the rtnapheric 0-a win17 through the aemplisg wcheaiam end the cboioe of 

colrrru. 



Trprrature 

TM tapmature will nary fror lW”U to stool 00 Sara aad tram 200% to 

more than 600% en Wnua, dq8ndi.q a)sn the height in the 8tmaaphera, the 

latitude of empaula entry, a& local plasmturf “dayt211rn Since latitude aud 

local tiu eenaot be kaam withia wide lfrita for the Xariaer 1 eapaulaat a fau 

apot mmaaurammta of tamperature at v8riow altitudea are alurly mauria~leaa. 

Bwever, there vuiatiaea ie local coadftioPr probably will mt l ffaet the gemral 

tamperature profile of the rtmoaphere which ahould be relatively eouetaat over 

the planetary l pbere. ‘thw tup8atsra neeauruata mmt be correlated with 

l imltaaeeua height dotarmierrtiom. The radar altimmter diaauaaed in mother 

l ectioa providea a straightforward approach to hei@t uaaurmanta. If thia ia 

unavailable, height iaforwtiolr maat be dedsced indirectly by iatylratiua of the 

hydreatatia l qmtion. Amdix C idicatu the method urd a ample calculation. 

Taperature maaauraeuta during duoeat mat be -de such that the diataace betwaaa 

euplinga doer not exceed 5043 feet. 

TM thexmomt*r will be either 8 thermistor type of a fine tua~atea reaiatanc~ 

wire. heliminary l tudiu ialicrate that the latter womld have a l hortar rewae 

tin md be leer l enoitive to noa-atmospheric hut 4mwcea. Par J#ara the 

dynamic range should be from lW”U to 300°K with ma roauracy of about 2 lo& 

Par Veaua the r-8 rbould be 200% po look with an accuracy of 2 5%. The 

difference 1~ l courmiea rrfleota the fact that the kmouladga of Itare ia coaaider- 

ably mare precise than that of Vmtm. 

Yei*t mad power are l iaiael, (a few 8~ and leaa thm 1 watt), the data 

rate depada upon deecent velocity but l boslld be about 1 bita/aeccmd, Tba~exwmeter 

aheuld operate coatinuousl~ duriag deaeemt asd after impact to pick up height 

variation8 aad diurnal chaqee. 

The uin problr arm la l elrctioa of l ppzopriate meuntiry w the crpaule 

structure oo that the temperature that la muaured la truly the ambient tempera- 

tura. 



.T?L la pruantly requeatiallp deail;ln l tudy cmtracta for conrtrwtion of this 

iaatrmeatetioa. It la felt, due to the intiwte relatioaahip behrro~ the therm- 

meter md the capaule deaigP, that thia proarm l hould proceed with close lieiran 

betuemb the experiwster and the capsule design engineer*. 

Preaaure 

The prumre on the Itrtiaa aurfme la betweeu 50 and 100 rillibera with a 

eomiarlil value of 65 rb. lqortaat paramatera to muaure ma the prraaure profile, 

the l urfaall preaaure , surface diurnal W auaoul preaaure vari8tiona, and abort 

term preaaure fluctuatiap, The aurfaca preaauxe la critical la calibrating 

l pectrorrtria mamurmaata taken by the bus. The preaaure profile la intereati~ 

ia itmlf cud la coajurretioa with the taapuature meaurmanta permita a relative 

height deteminati<tlr throw& inte~ation of the hydroatatie equtioa. !E’ba 

preaaure vari8tioau ueationed rbova are probably l eccmd ~eaeratioa experimata. 

b lhua the aurface preaaure 18 makumn. btimatea tht it la *ever81 

taa of l wmapherea are cm. Aa with taperature, the l tafaue preaaure on 

Venue will bm extrmaly critical in the deaiga of future raft landlag apacecraft 

ao thet ltnowle~e la uceaauy u soon ea poaaible. 

?raaaure measurm~ta l buld be tekm l imltm~aly with tke tamperature 

nuuraaata . The type of trambeer bur aot been l elrcted and uy be quite dif- 

ferent f0r Mare md Venue. Weight, pwer rend ccication requirwrcmta are 

aiuilar to the the-tar u la the neeeaaity for aorrect placrrrrrt ou the 

capsule structure. The dyamic r-8 oa Xara l bould be froa 0 to 1% mb with 

m accuracy of 2 1 mb. On Venue the r-8 would be from 0 to 200 l tmoaphere 

(probebly two tranaduaera) with an accuracy of aX frtm 0 to 1 4tm. and 2 1 atm. 

in the peat of the r-8. 

Coatruy to the l it~tiae with the tmmpmature, a fau isolated preaaure 

aempli~a would be velueble, eapeoially if they were mde at the l urfme, aince 

the preaaure v8ri8tion ova the aph8re would be comperable to the fluatolrtioaa of 

praaaura at a l iqle poiat. Aa with the tampmature, if the surface relief la 



larp, ambil;rtity will result in the iaterpretatioa of l urfaee preaaura ht8, 

JPL ia preemtl7 requeatiog design study coatracta for crrowtruction of thia 

in8trumat8tion. 

Dasaity 

fly conjuaetiom with preaaura aad tugwature, Ma, 88aumioJr the perfect yr~ 

18w, the demity will give the roleoular weight which will provide a roqh 

iarcticatioa of the campoaition. & f8r the oal7 iuat-t propeaed f a an electron 

absorption apprratua which haa been developed for terrutrial rtmoapberic dmaity 

naawemaata up to 150,000 fut. 

The mv wnaiata of a aourae of beta perticlea l epar8ted frm 8 detector 

by a fixed diatence. ?tae beta r87 attema8tiag co8fffciant 18 rel8tively indepen- 

dant of caupoaitioa for the iteu of iatereet. Weight lee+ than 1 pound, power la 

leer than l/2 watt, iaforwtiom ret8 la comparable to tapereture end 

proaaure inatruuatati0a. The aame l yatm inte~retion problrw are mtioipeted 

u with the other therwdyumic aauurapenta. 

J?L la preaeatly raqwat* deaip l tud7 aostraeta for cwtru~tion of 

deaaity nuur1n$1aatTue8t*t10a, 

Valwity of l omd 

New propoula have krrr Ilode prim the maecurenmt of the velocity of 

80wd ma a probe for compoaitiu~l aad tAaerwdpami e perematara~ The basic 

equati0n ia v2 - cg* where d ia the effective ratio of specific huta, 1 la the 

$88 coprtant, T la the 8b8ohto tmpwatore ad II la the l ffeutive molecular weight. 

Ilimco T rob # will be muawed by otbar vrta of the themmdysmio pecka~e, mewar& 

meat of v will indicete a valua for d . Thus we will kmaw both$and )I usd the 

pouibilitiea for varioua compoaitioaa will be nuruwed considerably. Appeadfr 

C indicatea quantitatively how good this kmmled$e will be for the variw 

l aatmml tmpoaitiona. 



The inatruuat l &ould operatr using reaonmce of atead wave8 l inae thia 

ia amat reliablr, uaier to mechmise, leaa aubjeet to iut-tal effecta, 

md 1888 depeadeat upm extarrul ceaditiona. St la hoped that the ayerem require- 

llsta will be similar to other themedymmic iuatrumaataticra. 

J?& 18 preaemtly requeatila) deai~ at* eoatra~ta to damlop this inatruaaw 

tatior. 

Ou ahmaatograph (atwmpharic camporition) 

TIM pa chraa8to~ra* aeparatea v8tioua eempmmta by ua4 their differ-t 

retention timer in 8n 8daorptiop or fiae c8pillary crulma. Dy auit8ble colas 

relectioa almaat wy malecwlar or l tauic aprciea CUL be isveetig8tad. The furl- 

bility of incorparatim$ thia inatmmoat la 8 apacecraft &a b8en e%taraively 

iaveatipirted ir wnaeetfolr with the &uwyor progrm. Yhe plenetery inatmmeat 

will tnveati#ate the following wea witb empheaia O(L tbu mrked by an l ateriak; 

112*, Cop*, A*, IQ@, Og*, Co+* q*, tl2*, OS** 8#3*, 838, oitregau oxidea, C&, 

Rr, X8, Re, 18, Yhe llrit of detection la 10 );p at the aurfaae level. 

The iutrmant la deaigmd to operate bath brim deacmt aad after impact, 

Wei+ la leer t&en 5 lba., power la four (4) w8ttar Sach aupliay require8 a 

total of 400 bite of iafomtierr. 

tcrrp peaaible problem are&a are 1) l uffiaimt equilibration tiw prior to 

opuation, 2) rrqlitg. 

Tha $88 ahrautogr&pb la capable, with suitable mdific&tioa of the $mpliU$ 

ayata, of maki~ eomplate or-e and ilror~ic uul~aia of the pluutary mile. 

?ha program ia l ~xriaed by the joint efforta of I&, Vance OlrrpJ ef J?h, 

*of. J8naa 1. bovelouk of Baylor Wveraity ukd ?rof. I). 1. Up*7 of Yale 

Plriv*raity. 



Mare l peatmmater 

The mua l pectrmater cm detect compeunda, l taaa, ti iaotopaa preaest in the 

p1aaata-y atmosphere . This device la bein8 developed exteaaively for ua* la terraa- 

trirl l oundi~ rocket*. I;everal type8 of inatmmama 8re bet- cenaidere$, 

magnetic aector, quedrupole l lectroatetic uaa filter, r-f apwtramutelc, end various 

other l pplicatiopra of the timm of fll&t principle. 

J?& h&8 released 8 r-eat for d88iqi study for a l pectramater ttmt auta 

the follawi~ conrtr*iatar 

lki*t - fiv8 (5) pomda or lua 

lower - $4 (6) watt8 or lua 

#earl tivity - 0.1 rolume )rraant cuqonenta 

Awur*ay - 2 14% om 1OZ eap8wata 

2 51, or better on 80% mmpfmaata 

RarolrrtioPr - rc/ L I! - 25 or better 

Mua r-8 - 1240 m 

8aaui~ the - 2040 l eaoada 

wliq - ome or Iore ampler repmaeatetive of the plwtary l tmeaphue. 

HMmplrw wmpoai tiw 

S-18 ooqoaition refera to the ooacept of buildi~ separate am11 inatru- 

aaata to waaura &pecifie a0mpenata of the plaaetary 8tmeaph8re. Thea8 are 

duignd ma a backup to the couplate apectru iaatnrrrata like the gas chrometo- 

graph or the uaa l pectraater rrwl will be included oil tha caparrle if ayata 

cosatrainta prohibit the inclusion of there mm8 cumplia&ted inatrumata. JPL ba a 

received &ad reviewud props8818 to build inatmmemta to &tect P$, 02, %, 602 

asd 112. They all meet the deaired aoaatratrrta of 1 powad, l/2 watt, aatd miaimun 

data r8te apacified by the J?S, ryttut. 



Wgierimental philoaopb7 

At preaeat it la impoaaible on teahaical grounda to ahooae which of the thre8 

8ppra8chea to cmpoaitieul uulyaia should be aelected for fliet itema. 

Aeauredl7 the7 uch will be iacluded ia aae fiture miaaion aethet prrlirinery 

l tud7 of each la warranted, After the cmpletion of the design atudiea a ahoiaa 

will be made ma to which of the three will ba l electrd for breadboard ctmatruction 

urd flight. On17 one can be flown, 

Televiaioa 

k l tudiu are umdenfey to iael& a televiaioa ayatr oa a Mriner 1 

capaulo in 1964. Alaeat arrtein17, hmm+r, later editiw of thu caprule which 

hme 8 sruter -1cetion ee~bility will aarry a TV ayatr. Television 

t8dnwlogy la well advanced, howevar , ao that it could uail7 be incorporated 

at an7 time the l yata would permit. The inatruunt parameter8 would be l &pted 

to fit the tot81 miaaioa i2tmatrairrta. 

?acaiaila c8mua 

The attached 37% interoffice maw (Appendir I) diaauaaea an uciti~ device 

which could with on17 allfit Icxlificatiorr be incorporated la the 1964 #uiser b 

cepoulea . Tbia device rould truamit a coupleta, 3&Oe picture of the mparle 

horimu plrra raaolution of tbe local cepaule 8ru to a fou milliaetera. It 

would alao be 4~ absolute pkmterrtrie doviae tht uould meuure reflectivitiea, 

solar radiation, md l tmeapheric traamiuion, hma cslor iadexiq may 8180 be 

poaaible. 



Yiclr b8ad rpwmophetewt*r and W  pbotammter 

This iwtnarrrt wmsld w8 the ks ea a aatrue and aeuure tba tranaaittaace 

of the plamtuy l mrphue in mvaral aelaeted wide wamleqth re8ioPI. This 

mmmtmont roprld provi&, in ma& fuhien, t&e follewing iafoxutio~r 

1) lutfaoe ultrwiolat radiation iutaaaity wh0aa prea8we ia inimical to livlag 

orminr ae w* kaaw than, 2) amu* coatmat of tha l tmaapbero (ff aprctrophoto- 

-tar), 3) radiation dan for aapuution of wte&alo+al muBela, 4) vSaible 

wi&owa la tba Vemaian amaphue wbae pteawe would pemit aurfasa aurvrpa fru 

flybya or orbiteta, 3) the preaewe md poaaible ccmpeaitiorr of clouda. 

Wrjer problr areaa aret 1) T&o elevation of the &as uould be unknm ao 

the iaatrtmamt mat operate the eeae with radlatiaa fram myvbare ia the hemire 

p&era of viclw, 2) Atme@mxic l battering, 3) lilt+r aeleuticar urd deal@. 

At prearat, 110 work la being &ma 00 an inatrtmaat of this type. XPtereated 

acientiata l heuld be ucouraged to partici~te ia thia vit81 muurammt. 

Itle8tMmtiu iaduatioo of t&e aurfa08 

This IwtnwrJIt weld maeare the i~tuaity asd @mea of l lectremuaetic 

wwaa 8catter~ fram the plamataay mrfaae. Qu8lit8tivo Ra8auPeuatt of aoil 

typo md wmoa l laoplld k fuuibla. Tbia rxprrrhmtbt ~88 ptopaad by 

Dr. Elliott Irrriatil of tha Stanford &mblolol;l, labor&tory. ?ha Codwtroo 

Corporat&m ha l ttdied the fauibility of iaat-utim md concluded that 

u hat-t weighing 9 lb8 8ad caowriq 9 watt8 can parfon the job. They 

have prua8ted prolimiamy dam idieatiag bow ttra muurd pmmatera correapoad 

to various 8011 typu 8nd wetaua. 

Xt 1, iaprobable that the isutrumest can be crrrird on the 1964 crpaulaa. 


